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(54) DIGITAL CAMERA AND METHOD FOR CONTROLLING AUTOMATIC 

(57)Abstract: 

PROBLEM TO BE SOLVED: To attain white balance control where white 
balance correction is attained in a short time and an exposure level after 
the correction of white balance is not lowered. 

SOLUTION: A CPU 22 obtains a ratio of R/G and B/G from a product of 
R, G, B pixels received from an integration block 36 when a shutter 
button is half depressed, and discriminates a scene (discrimination of a 
kind of a light source) on the basis of information of a photographing E/V 
value through AE arithmetic operation and the ratio. Then an analog 
amplifier gain of a pre-stage gain block 30 is controlled according to a 
prescribed white balance adjustment value proper to the scene to 
roughly correct the white balance. When the shutter button is fully 
depressed, capture processing of a recording picture is conducted and a 
ratio of R/G, B/G is obtained from the image data obtained through the 
processing of main photographing and a digital gain of a post-stage gain 
block 38 is controlled according to the white balance correction value 
calculated by those values to fine-correct the white balance. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A digital camera comprising: 

An image sensor which changes an optical image into an electrical signal. 

A light source kind discriminating means which distinguishes a light source kind of a 

photographing scene. 

The 1st white-balance-correction means that amends a white balance by controlling a gain 
of a picture signal of analog format according to a predetermined white balance adjustment 
value suitable for a light source kind judged by said light source kind discriminating means. 
An A/D converter changed into a picture signal of digital format from a picture signal of 
analog format, Based on a picture signal outputted from said A/D converter, a white- 
balance-correction value of each color channel is calculated, The 2nd white-balance- 
correction means that amends a white balance by controlling a gain of a digital signal of 
each color channel according to the calculated white-balance-correction value concerned. 

[Claim 2]An automatic white balance control method comprising: 

A step which distinguishes a light source kind of a photographing scene. 

A step which performs the 1st white balance correction by controlling a gain of a picture 

signal of analog format according to a predetermined white balance adjustment value 

suitable for a light source kind specified by the distinction. 

A step which changes into a picture signal of digital format a picture signal of analog format 
with which it was read from an image sensor in response to acceptance of record execution 
instruction of a picture, and a white balance was amended by said 1st white balance 
correction with an A/D converter. 

A step which calculates a white-balance-correction value of each color channel based on a 
picture signal of digital format outputted from said A/D converter, A step which performs the 
2nd white balance correction by controlling a gain of a digital signal of each color channel 
according to the calculated white-balance-correction value concerned. 
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[Claim 3]An operation for automatic exposure control is performed based on a digital image 
signal acquired by changing into a picture signal of digital format a picture signal of analog 
format with which a white balance was amended according to said 1st white balance 
correction with an A/D converter, An automatic white balance control method according to 
claim 2 performing an image pick-up in response to acceptance of record execution 
instruction of said picture under exposure control according to the result of an operation. 



[Translation done.] 



http://www4Jpdl.inpit.gojp/^ 9/4/2008 



JR>2000 : 299876,A [DETAILED DESCRIPTION] 



Page 1 of 12 



* NOTICES * 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a digital camera and relates especially to the 

automatic white balance control technique. 

[0002] 

[Description of the Prior Art]the red (R) from the picture signal acquired from solid state 
image pickup devices, such as CCD, and green - (G) and blue - as a method which 
integrates the pixel of (B) independently, acquires color temperature information, and 
amends a white balance, Generally, the method which amends a white balance by the 
analog gain of the preceding paragraph (before an A/D conversion) rather than an addition 
block, and the method amended by a latter (after an A/D conversion) digital gain rather than 
an addition block are known. The former method is indicated by JP,5-37939,A and the latter 
method is indicated by JP,5-183925,A. 
[0003] 

[Problem(s) to be Solved by the lnvention]However, if a white balance is amended by the 
analog gain of the preceding paragraph from an addition block, it is difficult to double a gain 
correctly at once by the variation in an analog gain. Since correction value is reflected in the 
integrating data of R, G, and B by amendment, after white balance correction is difficult for 
using the color temperature information after amendment. Although there is also a method 
which adopts a feedback control system like a video camera (movie method), it is 
unsuitable for applying to what needs to perform white balance control in an instant like a 
still camera. 

[0004]When amending a white balance by a latter digital gain from an addition block on the 
other hand and it amends [ that ] by a latter digital gain in order to take out an addition block 
from the signal in front of a gain correcting circuit, there is fault of changing an AE level. As 
for this, the detected information for AE has calculated the luminance level from the 
integrated value of R, G, and B, and it originates in the operation of a white balance being 
performed after the operation of AE. Since a gain will be applied to a digital signal when a 
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white balance is amended by a digital gain, there is a fault of leading also to image quality 
deterioration. 

[0005]While this invention was made in view of such a situation, the white balance 
correction of it is possible for a short time, and there is little image quality deterioration and 
providing the automatic white balance control method that the AE level after a white 
balance does not collapse, It aims at providing the digital camera which can realize the 
control method. 
[0006] 

[Means for Solving the Problem]ln order to attain said purpose, a digital camera concerning 

this application claim 1 is provided with the following. 

An image sensor which changes an optical image into an electrical signal. 

A light source kind discriminating means which distinguishes a light source kind of a 

photographing scene. 

The 1st white-balance-correction means that amends a white balance by controlling a gain 
of a picture signal of analog format according to a predetermined white balance adjustment 
value suitable for a light source kind judged by said light source kind discriminating means, 
An A/D converter changed into a picture signal of digital format from a picture signal of 
analog format, Based on a picture signal outputted from said A/D converter, a white- 
balance-correction value of each color channel is calculated, The 2nd white-balance- 
correction means that amends a white balance by controlling a gain of a digital signal of 
each color channel according to the calculated white-balance-correction value concerned. 

[0007]After amending a white balance by an analog gain in the 1st white-balance-correction 
means of the A/D conversion preceding paragraph according to this invention (rough 
amendment), Since a white balance is amended by a digital gain in the 2nd white-balance- 
correction means of the A/D conversion latter part (fine amendment), there is little image 
quality deterioration and it can acquire a good picture. In distinction of a light source kind, 
scene discrimination may be performed based on a picture signal acquired from an image 
sensor, and a color temperature may be measured with an external sensor (external type of 
optical measurement), (internal type of optical measurement) 

[0008]An automatic white balance control method concerning this application claim 2 is 
provided with the following. 

A step which distinguishes a light source kind of a photographing scene. 
A step which performs the 1st white balance correction by controlling a gain of a picture 
signal of analog format according to a predetermined white balance adjustment value 
suitable for a light source kind specified by the distinction. 

A step which changes into a picture signal of digital format a picture signal of analog format 
with which it was read from an image sensor in response to acceptance of record execution 
instruction of a picture, and a white balance was amended by said 1st white balance 
correction with an A/D converter, A step which calculates a white-balance-correction value 
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of each color channel based on a picture signal of digital format outputted from said A/D 
converter, A step which performs the 2nd white balance correction by controlling a gain of a 
digital signal of each color channel according to the calculated white-balance-correction 
value concerned. 

[0009]An operation for automatic exposure control is performed based on a digital image 
signal acquired by changing into a picture signal of digital format a picture signal of analog 
format with which a white balance was amended according to said 1st white balance 
correction with an A/D converter as shown in this application claim 3, It is characterized by 
performing an image pick-up in response to acceptance of record execution instruction of 
said picture under exposure control according to the result of an operation. 
[00 10] According to an automatic white balance control method concerning this invention, 
from AE operation, a white balance is amended by an analog gain of the preceding 
paragraph, and a white balance performs AE operation based on rough-amended data. 
And in response to acceptance of record execution instruction (for example, signal of S2 
=ON equivalent to full press of a shutter button) of a picture, an image pick-up for record 
(this image pick-up) is performed by imaging system by which proper exposure control was 
made according to the AE operation. Since fine amendment of a white balance is 
performed by a digital gain to image data obtained by this image pick-up of this, white 
balance control can be performed without an AE level collapsing. 
[0011] 

[Embodiment of the lnvention]lt explains in full detail about the desirable embodiment of the 
digital camera applied to this invention according to an accompanying drawing below, and 
the automatic white balance control method. Drawing 1 is a block diagram showing the 
embodiment of the digital camera in which this invention was applied, and drawing 2 is a 
block diagram showing the detailed composition of the important section. As shown in 
these figures, the digital camera 10, It mainly comprises the taking lens 12, the collimator 
14, the CCD solid state image pickup device (henceforth CCD) 16, the analog signal 
processing part 18, the digital signal processing part 20, the central processing unit (CPU) 
22, the memory card 24, and liquid crystal display monitor (LCD) 26 grade. 
[0012]The object image by which image formation was carried out to the acceptance 
surface of CCD16 via the taking lens 12 and the collimator 14 is changed into the signal 
charge of quantity according to the incident light quantity of light with each photosensitive 
picture element (sensor) of CCD16. Thus, after the accumulated signal charge was read to 
the vertical transfer path by the read gate pulse added from CCD drive circuit (driver) 28, It 
is transmitted to a horizontal transferring path by the vertical transfer pulse added from said 
driver 28, and is read one by one by the horizontal transfer pulse as a voltage signal 
according to a signal charge. CCD16 has what is called an electronic shutter function that 
can sweep out the signal charge accumulated in each photosensitive picture element to a 
drain part by a shutter gate pulse, and controls the storage time (shutter speed) of an 
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electric charge by this. 

[0013]The voltage signal read from CCD16 one by one is supplied to the analog signal 
processing part 18. The analog signal processing part 18 contains the 1st gain control 
circuit (henceforth a preceding paragraph gain block) 30, the timing generating circuit 32, 
and A/D converter 34. While the signal outputted from CCD16 is divided into each 
chrominance signal of red (R) green (G) blue (B) for every pixel, in the preceding paragraph 
gain block 30, white balance adjustment (the 1st white balance correction) by an analog 
gain is performed. 

[0014]The preceding paragraph gain block 30 has the amplifier 30R which amplifies R 
signal, and the amplifier 30B which amplifies B signal (refer to dra wing 2). A gain value is 
controlled according to R control value (R-CONT) to which these each amplifiers 30R and 
30B are outputted from CPU22, and B control value (B-CONT). In this example, the control 
which changes the level of R signal and B signal on the basis of G signal is made. The 
details of white balance control are mentioned later. 

[0015]The signal outputted from the preceding paragraph gain block 30 is added to A/D 
converter 34. From the preceding paragraph gain block 30, A/D converter 34 changes into 
R of 10 bits (0-1023) digital format, G, and B signal R and G which are added one by one, 
and B signal, and outputs them. CCD drive circuit 28, the preceding paragraph gain block 
30, and A/D converter 34 synchronize with the timing signal added from the timing 
generating circuit 32, and are driven. 

[001 6]R and G which were outputted from A/D converter 34, and B signal are added to the 
digital signal processing part 20. The digital signal processing part 20 includes the addition 
block 36, the 2nd gain control circuit (it is called a latter-part gain block) 38, the gamma 
correction block 40, the YC processing block 42, and the encoding block 44. R and G which 
were outputted from A/D converter 34, and B signal are supplied to the addition block 36 
while they are led to the dynamic random access memory (DRAM) 48 in CPU22 via the bus 
46 and are memorized by the CCD data storing part 48A of DRAM48. 
[0017]The addition block 36 divides one screen into two or more area (for example, 64x64), 
it is a circuit which computes the average integrated value according to color of R, G, and B 
signal for every area, and CPU22 is provided with the computed result. This addition block 
36 constitutes AE operation part with CPU22. The multiplier 38R for the latter-part gain 
block 38 to fluctuate the digital value of R and G which were read from DRAM48, and B 
signal, respectively, It comprises 38G and 38B (refer to drawing 2 ), and the control signal 
(R-CONT, G-CONT, B-CONT) which shows the correction value for white balance 
correction from CPU22 is added to the multipliers 38R, 38G, and 38B of each color 
channel. Each multipliers 38R, 38G, and 38B carry out the multiplication of the digital value 
of R and G which were read from DRAM48, and B signal, and the adjustment value 
supplied from said CPU22, and output R and G in which white balance adjustment was 
carried out by this multiplication, and B signal to the gamma correction block 40. 
[0018]Also in this latter-part gain block 38, the value of R and B is adjusted on the basis of 
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G channel. The details of the white balance correction (the 2nd white balance correction) in 
the latter-part gain block 38 are mentioned later. The gamma correction block 40 changes 
input-output behavioral characteristics so that R and G by which white balance adjustment 
was carried out, and B signal may serve as the desired gamma characteristic, and it 
changes them so that a 10-bit signal may turn into a signal which is 8 bits, and it is 
outputted to the YC processing block 42. 

[0019]The YC processing block 42 comprises R and G by which the gamma correction was 
carried out, and a B signal in the luminance signal Y, the chroma signal Cr, and the circuit 
that creates Cb. These luminance signals Y and chroma signals Cr, and Cb (YC signal) are 
led to DRAM48 via the bus 46, and are memorized by the YC data storing part 48B of 
DRAM48. After YC signal stored in DRAM48 at the time of photography is compressed by 
the compression extension circuit which is not illustrated according to a predetermined 
format, it is recorded on recording media, such as the memory card 24. SmartMedia is used 
as a kind of memory card. Recording media may be other kinds, such as not only this but a 
PC card, flash plate memory card, an IC card, a floppy disk, a magneto-optical disc (MO), a 
stick memory, etc. 

[0020]The data currently recorded on the memory card 24 can be read via CPU22, and 
after the data read from the memory card 24 is regenerated in the compression extension 
circuit which is not illustrated, it is stored in DRAM48. In outputting a picture signal to the 
liquid crystal display monitor 26 or the external instrument which is not illustrated, it 
supplies a luminance signal and a color-difference signal to the encoding block 44 from 
DRAM48. 

[0021 ]The encoding block 44 changes into a predetermined video signal (for example, 
video signal of the NTSC format) the luminance signal and color-difference signal which 
were inputted, and outputs them from an outputting part. The repeat display of the picture 
which the picture which was acquired via CCD16 at the time of photographing mode, and 
was picturized is displayed on the liquid crystal display monitor 26 by this, and is recorded 
on the memory card 24 at the time of reproduction mode is carried out to the liquid crystal 
display monitor 26. Not only the liquid crystal display monitor 26 but other displays may be 
sufficient as a means to display a picture. 

[0022]CPU22 plays the role of the control means which controls auto-focusing, automatic 
exposure control, an automatic white balance, etc. while carrying out generalization control 
of each circuit based on the input from the final controlling element 50 containing various 
operation switches, such as a shutter button equivalent to a photographing-start-instruction 
switch. Autofocus control is contrast AF to which the taking lens 12 is moved so that the 
high frequency component of G signal may become the maximum, for example, and it 
moves the taking lens 12 to a focusing position via the lens actuator 52 so that the high 
frequency component of G signal may become the maximum at the time of half press of a 
shutter button. 

[0023]Automatic exposure control (AE) asks for photographic subject luminosity 
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(photography EV) based on the integrated value which integrated R, G, and B signal of one 
frame, While determining a diaphragm value and shutter speed based on this photography 
EV and driving the collimator 14 via the diaphragm actuator 54, The storage time of an 
electric charge is controlled by an electronic shutter to become the determined shutter 
speed, R, G, and B signal of one frame are acquired again, and it asks for the photography 
EV again. 

[0024]The above-mentioned light measurement operation is repeated two or more times at 
the time of half press of a shutter button, it asks for the exact photography EV, and the 
diaphragm value and shutter speed at the time of photography are eventually determined 
based on this photography EV. And it extracts becoming said diaphragm value determined 
eventually at the time of full press of a shutter button, and extracts via the actuator 44, and 
the storage time of an electric charge is controlled by an electronic shutter to become the 
shutter speed which drove and determined 14. 

[0025]According to operation of the stroboscope key which this digital camera 10 has the 
strobe device 56, and is not illustrated, It is set to the low-intensity automatic luminescence 
mode in which the strobe device 56 is made to emit light automatically at the time of low- 
intensity, the forced-light-emission mode in which the strobe device 56 is made to emit light 
irrespective of photographic subject luminosity, or the luminescence prohibition mode to 
which luminescence of the strobe device 56 is forbidden. 

[0026]CPU22 controls the charge control of the main capacitor which is not illustrated 
according to the strobe mode which the user chose, the discharge (luminescence) timing to 
an arc tube (for example, xenon tube), etc. CPU22 performs white balance control 
according to setting out of the strobe mode. Adjustment value data required for white 
balance control is stored in EEPROM58, and CPU22 utilizes these data if needed. 
[0027]Next, the white balance control method is explained. Drawing 3 is a flow chart which 
shows the flow of the processing at the time of the image recording operation in the digital 
camera 10 of this example (at the time of recording). CPU22 supervises the existence of 
half-press (S1 =ON) operation of a shutter button (Step S310), and if what S1 turned on is 
detected, power supply ON processing of the imaging system containing CCD16 will be 
performed (Step S312). And air entrainment is performed after an imaging system will be in 
a stable state (Step S314). Based on AE result of an operation here, the first white balance 
processing (1) is performed based on integrating data when set to correct exposure (Step 
S316). 

[0028]From the integrated value of R and G which are accepted from the addition block 36, 
and B pixel, ask for the white balance control at this time, and the ratio of R/G and B/G 
These R/G and the value of B/G, Based on the information on the photography exposure 
value by AE operation, scene discrimination (distinction of a light source kind) is performed, 
and the amplifier gain of the preceding paragraph gain block 30 is controlled according to a 
predetermined white balance adjustment value suitable for a scene. In scene 
discrimination, it may replace with using the value of R/G and B/G, and color temperature 
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information, such as R-Y and B-Y, may be used. The concrete technique of scene 
discrimination is mentioned later. 

[0029]Since an AE level will change with these white balance processings (1), air 
entrainment is performed once again (Step S318). Subsequently, AF processing is 
performed (Step S320). Then, CPU22 supervises the existence of full press (S2 =ON) of a 
shutter button (Step S322), and if what S2 turned on is detected, in processing of 
acquisition (this image pick-up) of the picture for record, white balance processing (2) will 
be performed once again (S324). From the image data obtained by this image pick-up, 
white balance control here calculates R/G and B/G, and controls the gain of the latter-part 
gain block 38 according to these R/G and the white balance adjustment value calculated 
based on the value of B/G. 

[0030]That is, the integrated value of R, the integrated value of B, and the integrated value 
of G are acquired from the image data of one screen incorporated by this image pick-up, 
and R/G and B/G are calculated, removing the data with a high color component at this 
time, in order to prevent color FERIA - the remaining R/G and B/G data - each -- 
amendment is applied to the signal of each color channel so that the value of a ratio may 
be set to 1 (the integration ratio of R, G, and B is [ in / get it blocked and / one screen ] 
R:G:B=1:1:1). 

[0031]Thereby, a white balance can be finely tuned to the picture concerning this image 
pick-up. Since especially the strobe device 56 emits light only at the time of this image pick- 
up, the white balance set up at Step S316 may shift by a actual strobe light, but. Like this 
embodiment, a good picture is acquirable by performing fine amendment of the white 
balance by a digital gain at the time of this image pick-up. 

[0032]Then, black level correction of a picture signal is performed (Step S326). Since the 
bias level of the picture signal acquired from CCD is changed up and down somewhat, this 
is processing which removes a part for bias from a picture signal. In order to know a black 
level required for this black level correction, some photosensitive picture elements of 
CCD16 are shaded. After incorporation of a picture is completed, CPU22 performs power 
supply OFF processing of an imaging system (Step S328). And while carrying out the 
repeat display of the preview drawing to the liquid crystal display monitor 26 (Step S330), 
the data of the obtained image concerned is written in the memory card 24 (Step S332). If 
the recording processing to the memory card 24 is completed, processing will return to Step 
S310 and will wait for the following input of recording start directions. 
[0033]ln the digital camera 10 of this example, before a shutter button is pushed, the 
procedure of the photographing operation in the case of displaying the animation (through 
drawing) on the liquid crystal display monitor 26 is shown in drawing 4 . In the case of the 
mode in which an animation is displayed during recording standby, first, CPU22 performs 
power supply ON processing of an imaging system (Step S410), and makes image taking 
from CCD16 possible. And while performing air entrainment about an animation (Step 
S412), white balance processing (3) by feedback control is performed using the preceding 
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paragraph gain block 30 (Step S414). 

[0034]Subsequently, CPU22 judges the existence of half-press (S1 =ON) operation of a 
shutter button (Step S416), when S1 does not turn on, it returns to Step S410, the above- 
mentioned processing steps S410-S416 are repeated, and an animation is displayed on the 
liquid crystal display monitor 26. Detection of what S1 turned on in Step S416 will perform 
air entrainment for still picture incorporation (Step S418). Subsequently, white balance 
processing (4) based on scene discrimination is performed (Step S420). Although this 
processing is the same as the white balance processing (1) explained at Step S316 of 
drawing 3 almost, Since the white balance correction by feedback is applied in Step S414, 
in order to perform exact scene discrimination, the inverse operation of a gain or S1=ON is 
interlocked with, and reset of white balance correction is needed. Although utilizing the 
result of the white balance of the animation in Step S414 is also considered, Since a shutter 
button may be pushed before being completed by the white balance correction by 
feedback, after S1 turns on, by this example, it is made to perform white balance correction 
anew. 

[0035]Since an AE level will change with the white balance processings (4) shown in Step 
S420, air entrainment is performed once again (Step S422). Subsequently, AF processing 
is performed (Step S424). Then, CPU22 supervises the existence of full press (S2 =ON) of 
a shutter button (Step S426), and if what S2 turned on is detected, in processing of this 
image pick-up, white balance processing (5) will be performed once again (S428). White 
balance control here is the white balance processing (2) explained at Step S324 of draw ing 
3, and the same processing, controls the digital gain of the latter-part gain block 38, and 
performs fine amendment of a white balance. 

[0036]Then, black level correction of a picture signal is performed (Step S430), and if 
incorporation of a picture is completed, CPU22 will perform power supply OFF processing 
of an imaging system (Step S432). And while carrying out the repeat display of the preview 
drawing to the liquid crystal display monitor 26 (Step S434), the data of the obtained image 
concerned is written in the memory card 24 (Step S436). After the recording processing to 
the memory card 24 is completed, processing will return to Step S410 and will wait for the 
following input of recording start directions. The signal of S1 =ON and S2=ON may be 
given from the remote control unit which is not illustrated. 

[0037]At the case of the manual photographing mode to which a user sets a photographing 
condition manually, or the time of a strobe light, the preceding paragraph gain block 30 is 
changed to the predetermined gain decided beforehand. At this time, the data with which 
each position saved EEPROM58 was adjusted will be used by the white balance control in 
the preceding paragraph gain block 30. At the time of said manual photographing mode or 
a strobe light, the mode which does not amend in the digital gain of the latter-part gain 
block 38, but performs white balance correction only by the analog gain of the preceding 
paragraph gain block 30 is also possible. 

[0038]Next, an example of the technique of scene discrimination and the white balance 
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control method based on scene discrimination is explained. R control value (R-CONT) 
equivalent to the adjustment value of the gain in the preceding paragraph gain block 30 and 
B control value (B-CONT) are determined as follows according to a strobe mode. 
[0039]First, the white balance control in the case of low-intensity automatic luminescence 
mode is explained, referring to the flow chart of drawing 5 . In this case, if a photography 
exposure value is acquired from R for one frame, G, and B data at the time of half press 
(S1 =ON) of a shutter button (Step S510), it will be distinguished whether low-intensity 
luminescence is carried out based on that photography exposure value (Step S512). Here, 
when a photography exposure value is below a predetermined value (10EV), it will 
distinguish, if low-intensity luminescence is carried out, and white balance control suitable 
for a strobe light is performed (Step S514). That is, the white balance gain value Rg for 
performing a good white balance to a strobe light and Bg are beforehand prepared in 
EEPROM58, and these gain values Rg and the adjustment value (R-CONT, B-CONT) 
which shows Bg are applied to the preceding paragraph gain block 30. 
[0040]On the other hand, when it judges with not carrying out low-intensity luminescence in 
Step S512, the ratio of the integrated value of the average integrated value according to 
color of R for every area accepted from the addition block 36, G, and B signal to R signal, 
and the integrated value of G signal - the ratio of the integrated value of R/G and B signal, 
and the integrated value of G signal -- B/G is calculated (Step S516). Next, shade-likeness 
is detected (Step S518). Detection of this shade-likeness is performed by calculating the 
evaluation value of shade-likeness shown below. 
[0041] 

[Equation 1]Evaluation value of shade-likeness =F(outdoor-likeness) *F(shade-likeness) *F 
(blue sky) 

In the above-mentioned formula, F (outdoor-likeness) is a value of the member ship 
function showing outdoor shade-likeness which makes a photography exposure value a 
variable as shown in drawing 8. F (shade-likeness) is the area below predetermined 
luminosity, as shown in drawing 10 , F (blue sky) is the area more than predetermined 
luminosity, as shown in drawing 11, and it is a value of the member ship function showing 
shade-likeness which makes a variable the number of area which enters in a shade 
detection frame, and it is a value of the member ship function showing the blue sky which 
makes a variable the number of area which enters in a blue sky detecting frame. 
[0042]Here, luminosity (exposure value Evi) which is each area is a following formula, 
[0043] 

[Equation 2]Evi=Ev+log 2 (Gi/45) 

However, Ev:photography exposure value Gi: Calculate based on the average integrated 
value of G of each area. 45 in the above-mentioned formula is an appropriate value in the 
inside of the value after an A/D conversion. 

[0044]A shade detection frame, a blue sky detecting frame, etc. make a horizontal axis 
R/G, as shown in drawing 7 , are frames with which it was expressed on the graph which 
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makes a vertical axis B/G, and specify the range of classification-by-color cloths, such as a 
light source kind, for every detecting frame. Now, the value of said F (shade-likeness), 
[Several 2] The exposure value Evi of the area for which it asked by the formula is 12 or 
less area, and R/G calculated for every area and B/G ask for the number of area included 
in the shade detection frame on drawing 7, and ask from the member ship function shown 
in drawing 1 0 based on the number. Similarly, the exposure value Evi of area is the area 
exceeding 12.5, and R/G calculated for every area and B/G ask for the number of area 
included in the blue sky detecting frame on drawing 7 , and calculate the value of F (blue 
sky) from the member ship function shown in drawing 11 based on the number. It takes the 
value which acts in the direction which lowers the evaluation value of shade-likeness, so 
that F (blue sky) has much number of area included in a blue sky detecting frame. 
[0045]ln Step S518 of drawing 2, a value of each member ship function of F (outdoor- 
likeness), and F (shade-likeness) and F (blue sky) is integrated, and an evaluation value of 
shade-likeness is calculated. And an evaluation value of shade-likeness for which it asked 
at the above-mentioned step S518 in Step S520 is a predetermined reference value 
(according to this embodiment.). 0.47) Distinguish ****** above, when an evaluation value 
of shade-likeness is 0.47 or more, distinguish that it is the outdoor shade and perform white 
balance control suitable for the outdoor shade (Step S522). A gain value for performing a 
white balance suitable for a scene of the outdoor shade is beforehand prepared in 
EEPROM58, and white balance correction is performed by applying to the preceding 
paragraph gain block 30 an adjustment value (R-CONT, B-CONT) which shows these gain 
values. 

[0046]On the other hand, when an evaluation value of shade-likeness is less than 0.47, it 
distinguishes from daylight (fine) and white balance control suitable for daylight is 
performed (Step S524). A gain value for performing a white balance suitable for a scene of 
daylight is beforehand prepared in EEPROM58, and white balance correction is performed 
by applying to the preceding paragraph gain block 30 an adjustment value (R-CONT, B- 
CONT) which shows these gain values. 

[0047]Next, white balance control in the case of luminescence prohibition mode is 
explained, referring to a flow chart of drawing 6. In this case, while acquiring a photography 
exposure value at the time of half press of a shutter button (Step S630), the full screen 
calculates R/G for every area divided into 64x64, and B/G like Step S516 of drawing 5 
(Step S632). 

[0048]Next, it is a following formula about an evaluation value of fluorescent lamp (daylight 
color, daytime white, white)-likeness and an evaluation value of tungsten bulb-likeness 
other than an evaluation value of shade-likeness mentioned above, [0049] 
[Equation 3]Evaluation value =F <j (indoor-likeness) *F of daylight color-likeness (daylight 

color fluorescent lamp-likeness) 
[0050] 
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[Equation 4]Evaluation value =F 1 (indoor-likeness) *F of daytime white-likeness (daytime 

white fluorescent lamp-likeness) 
[0051] 

[Equation 5]Evaluation value [ being white ] =F 1 (indoor-likeness) *F (white fluorescent 

lamp-likeness) 
[0052] 

[Equation 6]Evaluation value of electric bulb-likeness =F 2 (indoor-likeness) *F(electric bulb- 
likeness) *F (skin) 

It is alike, and bases and computes. It is here, [Several 3] a formula -- or [Several 5] F 1 

(indoor-likeness) in a formula is a value of the member ship function showing indoor 
(fluorescent lamp)-likeness which makes a photography exposure value a variable as 
shown in drawing 9, [Several 6] F 2 (indoor-likeness) in a formula is a value of the member 

ship function showing indoor (tungsten bulb)-likeness which makes a variable a 
photography exposure value (numerical value in a parenthesis) as shown in drawing 9 . 
[0053]moreover[Several 3] a formula — or [Several 6] F (daylight color fluorescent lamp- 
likeness) in a formula, F (daytime white fluorescent lamp-likeness), F (white fluorescent 
lamp-likeness), and F (electric bulb-likeness), It is a value of the member ship function 
showing the fluorescent lamp and electric bulb-likeness which shows drawing 12 which 
makes a variable the number of area which enters in the daylight color detecting frame 
shown in drawing 7, respectively, a daytime white detecting frame, a white detecting frame, 
and a tungsten bulb detecting frame. 

[0054]Further, [Several 6] F (skin) in a formula is a value of a member ship function 
showing flesh color which shows drawing 13 which makes a variable the number of area 
which enters in a beige detecting frame shown in drawing 7. It acts so that an evaluation 
value of electric bulb-likeness may be lowered, as the number of area of F (skin) in a beige 
detecting frame increases. This is a scene with flesh color and is because redness will fly, it 
will become whitish and a complexion will worsen, if white balance control to a tungsten 
bulb color is applied strongly. 

[0055]Now, an evaluation value of shade-likeness [Several 1] Calculation of referring to the 
formula and an evaluation value of daylight color-likeness, an evaluation value of daytime 
white-likeness, an evaluation value [ being white ], and an evaluation value of electric bulb- 
likeness will distinguish whether the maximum of these five evaluation values is 0.47 or 
more (Step S636 of drawing 6). And when the maximum is 0.47 or more, white balance 
control suitable for a light source color of an evaluation value which takes the maximum is 
performed (Step S638). 

[0056]On the other hand, when the maximum is less than 0.47, it distinguishes from 
daylight and white balance control suitable for daylight is performed (Step S640). Here the 
shade, a daylight color fluorescent lamp, a daytime white fluorescent lamp, a white 
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fluorescent lamp, a tungsten bulb, and white balance control suitable for each light source 
color of daylight, A gain value for performing a good white balance to each light source 
color is beforehand prepared in EEPROM58, and white balance correction is performed by 
applying to the preceding paragraph gain block 30 an adjustment value (R-CONT, B- 
CONT) which shows these gain values. 

[0057]At this embodiment, it is an evaluation value for light source kind detection. [Several 
1] Formula, [Several 3] a formula - or [Several 6] Although it was made to compute based 
on a formula, it may be made to compute by adding other elements (other member ship 
functions). A light source kind may not be limited to this embodiment, for example, one kind 
or two kinds may be sufficient as a fluorescent lamp. According to the embodiment of the 
invention, a white balance is amended by an analog gain of the preceding paragraph gain 
block 30 (coarse control), Since it was made to amend a white balance by a digital gain of 
the latter gain block 38 to a picture acquired by this image pick-up (fine adjustment), there 
is little image quality deterioration, and white balance control can be performed, without an 
AE level collapsing. 

[0058]According to this embodiment, especially at the time of half press (S1 =ON) of a 
shutter button. Since fine amendment by a digital gain is performed at the time of full press 
(S2 =ON) of a shutter button after performing white balance control based on a scene 
judging, exact white balance control can be performed also to mix light of an electric bulb or 
a fluorescent lamp. A strobe light does not arrive but exact white balance control can be 
performed also in the time of a scene with great influence of an external light source, and a 
strobe light of a different color temperature. 
[0059] 

[Effect of the InventionjAs explained above, according to this invention, based on distinction 
of the light source kind of a photographing scene, the 1st white balance correction by an 
analog gain is performed before an A/D conversion, Since it was made to perform the 2nd 
white balance correction by a digital gain after the A/D conversion, white balance correction 
can be carried out in a short time, there is little image quality deterioration and the level and 
output level which were called for by AE after the white balance are not changed sharply. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawin g 1] The block diagram showing the embodiment of the digital camera in which this 
invention was applied 

[Drawing 2]The block diagram showing the important section composition of the digital 
camera shown in drawing 1 

[Drawing 3]The flow chart which shows the flow of the processing at the time of the image 
recording operation in the digital camera of this example 

[Drawing 4]The flow chart which shows the flow of processing when starting image 
recording operation from an animation display state in the digital camera of this example 
[Drawing 5]The flow chart used in order to explain the automatic white balance control 
method at the time of low-intensity luminescence mode 

[Drawing 6]The flow chart used in order to explain the automatic white balance control 
method at the time of luminescence prohibition mode 

[D r .3v^_g_Z]The graph which shows the detecting frame in which the range of classification- 
by-color cloths, such as a light source kind, is shown 

[Djawing 8]The graph which shows the member ship function showing outdoor-likeness 
[Drawing 9]The graph which shows the member ship function showing indoor-likeness 
[Drawing 10]The graph which shows the member ship function showing shade-likeness 
[Drawing IJJThe graph which shows the member ship function showing a blue sky 
[Drawing 12]The graph which shows the member ship function showing a fluorescent lamp 
and electric bulb-likeness 

[D rawing 13]The graph which shows the member ship function showing flesh color 
[Description of Notations] 

10 - A digital camera, 16 - CCD (image sensor), 18 Analog signal processing part, 20 [ - 
- A preceding paragraph gain block (1st white-balance-correction means), 34 / - An A/D 
converter, 36 / - An addition block, 38 / - Latter-part gain block (2nd white-balance- 
correction means) ] - A digital signal processing part, 22 - A central processing unit (CPU), 
24 - A memory card, 30 
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[Drawing 1 1J 




[Drawing 12] 
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mmtfA^^u v i>3 0^6WS^Jnx.6n-SR. 
G. Bfl^£ 1 0 f h (0-1023) ©^f ;UJ^ 
^©R. G. Bft^K^fllL-CfflTrr*. 1^. CCDIB 
8SIH13S2 8. fa©-yv>^D9^3 0. RC*A/D^8I 
50 S3 4«. ^-C 5>^^@S§3 2frt>mx-hft*>**A 
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[0 0 1 6] A/D^^S3 4^6m^$tlfcR, G, 

$fJH&*t«Hl*2 0(i. Hgr:/P ? 3 6 . H2©y^ 
>3>hP-;HaSS (^gy-f>^0??ic^) 3 

S<y r i>3-F^'Pu'^4 4^tf 0 A/D^»[3§3 4 
^etb^^tl/tR. G, Bm#«> ;U4 6^L.TC 
PU2 2F*3©^-r^5 v 95>jt/»T9-kXJ-*:V (D 10 
RAM) 4 8&C2»#>n. DRAM4 8<DCCDt : -^ 
*WIS4 8AK:Ett3ft5i4fcK:, SH^P * 3 6 
tft&Sft-S. 

[0017] ll^n ^36«1 Bnf£ttft©:c. 0 T 
mS.lt. 64X6 4) &C#fJU SiUT^CR, 

g. Bfi-^®asu©i|ii^nMt*iiim-r4@f5t?*»). 

*©#WIS*ttCPU2 2(c»«Sft-5. C©8t 
*:/ny*3 6ttCPU2 2 44fcfcAESflW*j»l5fc 
bTO-5„ 'aa^>^0>?3 8ttDRAM4 8*i5 
R^fflSft/cR, G. B«#©? f 5?irJl>iB**;h*fti» 20 
«-T€»fc«6©a#S3 8R. 38G, 3 8 B#>6flteS3 
ftTfcO (H2#J«|)-. »&f *>**©SRJW3 8 
R, 38G, 38BK»CPU22^6*7^hA'7> 
X«IE©fc&©*iIEffi*^TiW8Pft*t (R — CQNT\ G- 
C0NT. B-Q0NT) ^Mi^nS. SiSS3 8R, 3 8 
G. 3 8 B»DRAM4 8 #>£>R.&fcH;?ft/cR. G. B 
{f#©-ri?£;MiI4, tulBCPU2 2#>6{fti&£ft£SI 

Kff&emu- t ©sestet r* ? -f h^>xis 

^SftfcR. G» Bft^**>vMiE7'n^^4 0Km 

^j-r-s. 30 
[0018] *>*>Sftsy A >:/p ^38 &cfe(,>r 

2>o ft. -< v i> 3 8 iCtoWZ*'? J h><5 

>xffilE (mzcofrvJ h^>x*fiE) ©f#ffl«:-?i,> 

^>Xf3g;*ftfcR. G. Bm^HFfM©^>v^t4i 
##8£? h©fl#iftSJ:5«:3EJ5U YCMl^n 

9»4'2(ctf&rr&. 

[0 0 19] YCJHiya^4 2B, #>^fiiE;*ft 40 
fcR. G, Bm^e>iSfKm-^Yi^av{i#C r. C 
b 4 *f&5S'f * BHTCflta 3 ft -5 . C ft 6 ©iSSfl^ Y 
i^nvfl^Cr. Cb (YCff-Sf) tt. ^X4 6 5:/r 
LTDRAM4 8{CzI#>ft. DRAM 4 8©YCf-$ 
tSMSB4 8 BKlBttSft-S- mS?B#fcDRAM4 8tCt& 
#iS nfcYCf^tt, @^-B-&EEffif*5SlHl8Stc J: -,-cjjf 
S©^*-v^ HK&oTffiS@3ft;rc©%. jtfjij- 
F 2 4 4'©fB»«{*K:lB^3ft^„ ^ >J F©« 
aiOtWitfX^-hyfYT^ffl^laS. ft. IB 
i»^«Cft^Pge>-r> PC*-K. ?7r>^t'J 50 
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-fx* (mo) . xtw 7^*y«©fe©as-c&o 
[0020] y*y*-F2 4«:8s»S-nri>*f s -** 

BC P U 2 2 *^l/t8»Hl L*^ItBr* o , 

- F 2 4^6R«^W3ft/c7 : -^W. 0^-t*ifcffiB§{*3| 

@Hfc*C»T|?£*yi3ftfcfft. DRAM4 8K1MHS 

ft*. ■««-9*i(Ui*-* 2 6 -^Ei^-a-ansptsisgK: 

ffl*r**»^tc«» DRAM4 8«>6flttfi#4eiim 
*fei>3- F^P ? ?4 4Ccfcttrs. 
[0 02 1 ] x>n- F^Pf ^4 4l4A^Sft/fc»S 
fl«RtfeSI®#*Bfje©IMMI# (ff*.tf. NTSC 

ftKj:9. JHK*-F«f«:«CCDl 6*^LTB(SS 
ft»«3ftfcBfll*«««*-*2 BKSSSh. *fc>- 
F B#{e ■* y # - F 2 4 tclBlft S ftT l> & 6i 
«*««*-*2 6fCf|^fi^Sft*. ft. M££^h 
■T if 2 6 JCRfc-r. ffe©^^g-C^> 

[0022] cpu22 ittmrntm^xj » ^Ktusj 

«ctt'*J:9K:8MKu>Xl 2&BW3-&&:3:' F h 
A F T* K) . ^ +• »-» $ >©^ff L B#tC G«-^©»ja 
lteS»36*ifc^{c ft * J; -5 U > XMttfP 5 2 fcrt- JS 
SJU>X1 2*^«{4M«:^i63-a*„ 
[0023]*fc. gWS^flJ^ (AE) 
A©R. G, B^4SHfcSgiKS^^M?ft 
(JWEV) C©«UEV{C»-^t^T^0 
tf4^+»*^tr-F*«iEl/. ^0jgttSP5 4^?>L 
r«0S5Bi 4*Kttr*44fe«:. ^Lfc^t^ 
xf - F4ft-S<t 5 ;» fKiotifoSS 

B^^flJiSIb. BgnU-ACR, G. Bj|^^ffi» 

[0024li/t? inK* >©*WL/B$(c±iBI'J^){ / P 
*«RHII»)i8L"t:iE»ft«KEV*3|». c©JgfBE 

iiAmjicmMLtcm. *) filter S J: 5 KiK ») fgB&§B4 4 
1 45:1816 U ^tfci/tvW 

[0025] Jfc, C©? 1 ^^^*^ =7 1 0«X hP^' 



[0 02 6] CPU 2 2te3.-1fftmiRLtcX h atf^r 

- Ftcjsora^u^^y -Y>=i>:r>-9-©2t«iW® 

*-fe^>s) ^©#c« (is*) » 

•YS>^9%MfllT&. CPU22BXhBjJf* 

- FOKJSfciSOfcjfctf-f hA-7>^$i|^*tf 5 J;^(c 

fcotVS. E E P R OM 5 8 &CWr# U A F^?>*OT 
WtCifiaScSfflEttT*- *rt**Hfti**l-Cte») . C P U 2 2 

[0 02 7] #ic. tf?^ h^^xtijawigtc-o^T 
(si =on> mtvmmtsmi, (xf-^s3 i 

0) . Sl 3&sONL*:Ci*tfea-rSi. CCD 16* 
2) . ^IT, »»S#£5£tt«K:&-*fc«. AEMI 

***rr& (x-f >7*s3 14) . cccoKEmmm 
m.m<D*vj b^^yztm <i ) *tf^ (x 

f^S316), 

[0 0 2 8 ] C<Dm<D*7<{ h>^>XfflW\Z. WM-f 
n^3 6*e.SAt5R. G. BWm<D&MmfrbR 
/G. B/GOJt***. cne.R/G, B/G©ffi 

W85 <#««©*«8!i> &m>. f-^tcaojtsfje©* 
o©T>-7'^-Y>*$ua)-r?>„ ft. >-->fi»fc^r 

tt. R/G, B/G©tf*jpJfflr4©«:Kitr. R- 
Y. B-Y&£feSgtiHR£ffll>-Cfc<fct> 0 ^->ffi3!| 

[0 02 9 ] C©*9^ H^*^>X^a ( 1 ) Kiot 
AE U-^;U:^{bt-£C£K&&/c#>. fc^-KAE® 
S£tf5 (^f7 7 - S3 18). AF^ffi^tf 
5 (Xf-;7 - S320). *©&. CPU2 2Bft» 
2*'£>©:£fflU <S2 =ON) ©«*?:l?It Uf 
^S3 2 2) . S2*50NLfcCi^[iJ«<!: 1 IB 
IM1M*©]1*9 (#&&) ©Aastcte^r. *>5— fit* 
•7 h^7>X&M (2) ^ (S 3 2 4) . CCT' 

*A>£. R/G. B/G£*&. CftP>R/G. B/G 
©ffiKa^TitllSftfc*?^ l^*7>x|j3K<fiK:S! 

[0 030] -T&fc>^. ^M^T-BXO 1 EM©iii 
6 R©»JMB. B©aHffi. G©MII<B£f# 
t, R/G. B/G*^-S 0 C©£#. *>5-7*V 

/G. &/G?-%<D&Vc<Dmifi\ 111K 
fcl.>tR > G. B©mmbS^R : G : B = 1 : 1 : 
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1 ) «:& % £ 5 (c. > * ;MD<g^tcttIE*a>W 

[0 0 3 1 ] cttK^D. #»fcie«S®fllicatL'T:* 
h^*7>x©^ia^*tf^ci^-ct-5o x 

?7'S3 1 6"CS^Ufc^;7-Y h;^>X#. HPg©X 
5 >^©»«iE*ifT 5 Cite J; 0 , &»ftBi*«:Btf»r 

10 

[0032] m«im#©iiu^niiE*tf 5 

Ufv7'S326)„ Chtt, CCD3&»6BXf#3tlS 

ic. CCD 1 6©J^H^©— ^ffiftStvCVS. B 
f;©HK «3 jA*7&5^7 -TSi, CPU22 tttl «$©*« 
OFFMS^ff^ (Xf?7"S3 2 8). -ebT. iRS 

20 f^S3 3 0) . SRKWHfc©**-**^*!;*- 
F2 4(cS#iitf (Xfs> 7*S 3 3 2 ) . y*'J*- F 
2 4 ^©3B»8BSjWKT L/tch. W«f^'S3 1 
0 KRO . ^C©»BBB>&fS*©A*%^o. 
[0 0 3 3 ] i4(ctt, ^M©^^^*^^ 1 Ott 

QlcMW (x;i/-iH) £it^3tfr^6igi^©J»gJ«)fP 
©ftffll#llH3Wn«34iTi>S. &Bi1$(S4i(cabn&&£CT£ 
ttS-t- F©*§^. 5feT. CPU2 2(«S©liSO 
N^lS^tTti (Xf77'S4 1 0) . CCD16#>e>© 

30 MNXDj*#£njtiK:-r-&. •eit, Kiiaocot,i-rAE 

MS*tf ^ii^K (Xf 77'S4 12). HM©y^> 
^^3 0^1, 7 F^»^«iatcj:S*'7 
-T h^'-7>X^ia (3) ^ff^ (Xf y7'S4 1 4) o 
[0 034] #t,>-C\ CPU22B->t-^ >©^ 

JPL/ (si =on> af^owsi^flceo (^f^s4 

16). Si d^ONGrc^^l^i^W. Xt-2>7'S4 1 
OKIot, ilBJ&aXT- .y^*S 4 1 0 — S 4 1 6) 

m<omzti> ?sji*-*2 6(c«unB*!^3ns. x 

ff7"S41 6tC*5l^-CSl ^ONUfcCi^aj^n 
40 -Si. 0±iiraX , 3ii^©fcst>©AEMS*^f-r^ (X 
f-?7"S418) . ^t>r-. ->->¥!J53iJtC«-3< 
FA7>Xfel (4) (X7-^7*S4 20) . C 

©*a«tt. H3©xf ^^"S3 i j h 

^'7>X^S(l) t««BI«'C*S**. Xf^'S4 

tc. ->-V>©il#. ^m*. si =ONtcji«bL/r*'7 
-C h >>n'7 >XffliE© -b » h «fi ft*, i^. X f- f 
t"S4 l 4{cfews«biii©^c-i' h^*5>x©^m*r§ 

50 ffl-r-5C<b4)#x.6n-S)A^. ^^-K^j^KiS* 1 ? 
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[0 03 5] Xt^ 7*S4 2 OJC^bfc^y^ h^*5> 
X^l (4) (CiotAE U-^^ji^b-T'SCiiC^-S 
ft:©. k^-KAE^g^f 5 Uf»^S422). 
#t,>T. AFMa^rtf^ (^^S424). -^© 
CPU2 2«*> + *£#£>©:£Jf 0 (S2 =0 
N) <DmM&m%L (^f^S426) . S2#ON 

^■7^ h^>*8Hffl (5) (S4 28). C 

C-CCD^7^ i3®Xf "^S 3 2 

4Tt&BJl,ft:* , 7W h^'7>X$aa (2) 

[003 6] iK^T. H«ft-Sf©JlU-^MlE£m> 
P U 2 2 (i}S«^©«#.0 F F MS£tf 5 (Xr-vVS 

432) . ^-L/T. ^*-^2 eicy'uvx.-mzn 

£.mm? (Xf^S434) . SKHKffllj 
&©7 J -££-**l/*7-K2 4K:##iAtf (Xf^^S 
436). y « 1/ *~ F 2 4 ^©KIM&ffl*J»7 Ltc 

a. ? ?*s 4 i o ic^o . A<Dmmmffi%m 

©A#*f$-3C<fc«:&S. fa Sl=ONRCfS2=0 

[0037] tfc. y^abTts^-rs 
©y4>«cgro**.6h*. c©b$. fjsy-/^B» 

#3 0K.$sVfZ*'7 4 h;<7>*iWg|lT?B\ EE PRO 
M5 BKfiMPSnroS^^a^OHfiEStl/fcf 8 - 

3 8©fy**y-f >rtt*KE*?T*>r. s^sy-f >^ 

[0 03 8] S^->*W(©*j£SCJfi/->«BB(c 

* 7 ^ h >xswfflttr&©— wcruvrsMB-r 

a. Wa^>7"0 9i>3 0CCfttt&9V>©SI£fiCC 
tl^TTSRtWffi (R-COMT) . KCfBMM (B-CO 

[003 9] £1*. fi»^ei6^^r- F©ift£©*-7 

RSL^6tfeBJT5. C©i#£. 5/*?*#*>©3Mf 
L (Si =ON.) B$fci7U-A#©Rl G. B^-* 
*6JtREV«*«»r*4 Uf?VS5 10). * 

©sue yffi«:s-^i>riffi»fi^)fe-r-5*>s*>*wg!i-r 

4.Uf»7"S5i-2). CCT. iKEViAi^© 
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• Cioev) «t©«^«:«. £*hhi 

(^f^S5 1 4) . fiP*s. ^ hnjK*tc#u-ca» 
fc* "7 -f > /<5 >X fcfr 5 ft:©©* 7-fF^7>xy-{ 
>iRg, Bs#EEPROM5 8ft{C-y«>i8iS*rt- 

cont> b-gdnt) ^Basy-r^o? *3 otetiazbti 

[0040]-^ ^fyT'S 5 1 2 (Cfc^Tffii&f&lg 

-SSxUT«r<!:©R. G. BM^ ©feJ3lJ©¥£l»»8#> 
6. R«#©»*ff£Gfi^SIJMBi©asR/G. £. 

o*b m-^©»mffi i Gm-^<Dmwmt<Dit b /g 

(Xt^:?*S5 1 8) „ C©BPi6l,;*©*fctfJ«. «T 

tc^-r a i£ 6 l 3 ©fFflM^n-irr £ c <t ec <t o t*t 

[0 04 1 ] 

mi] Bmzvzvmmm =f (m^ls) *f 

20 (BBE6U3) *F 

zsvy'MgKDm-e&Zo F (B»e>U2) 0 
1 owi^rrj^&t^ecigKyTwxyTT&oT. a 

5:*-r^ >^*-> 5> 7'ra^©<ar* o . f (#^) «. a 
1 1 (C7KT«fc^KB^s©)Sa«±©i';T ; r&-or, w 

^ >^*~> 7'Mifc©<ii-c& -s. 

30 [0 0 4 2 ] CCT, ^i"JT©»S (EVfiiEvi) 
B> 

[0043] 

[g(2] Evi=Ev+loct (Gi/45) 
(Hb. Ev:}gi5EVfil 
Gi : §x'J7©G©WafI 

J*«©tt©!ti-c©atfEffi-efcS. 
[0 0 44] a ft:. Bi^m#. -«^4(kfBtt9a. 07 

Jc^-rJ:^{c««I^R/GiU. ffitfA^rB/Gi-rS^ 

©e^TU©®H5r«^-r^4>©r*-5. $r. strfSF 
(Bie>L?) ©ii«. c»2) stci^Ttfefcxy 

TCEVffl.Evi^l 2JilT©i'JT-C*oT. X-UTC 
£(o£©ft:R/G. B/G*5. @7±©Btt^tti#{cA 
5x';t©<1^**©. ^©li^«:S-^t,=>-ca 1 0 ion 
^>^ 7 7»*6*W. I^SfC. F (#£) © 
xyr©EV<iiEvi*il 2. 5*Ix.4i')7t 
fe-jt, x'JTCT<b{C3}c©/cR/G. B/G*i. 07 ± 

©w^mi^KA^i'jT©^?:**. -e©fi^«:» 
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F (#£) «£l$ffimtA&x>jycDfI£fc#^t,> 

[0045] i2©Xf^7'S5 18ftS, F (M^6 
U3) i. F £. F ©&^<>a? 

^ ym&omzmw l-c b»6 u $ ©pf ma*** 

S. -ebT. Xf5»7 - S5 2 ±13X7- ? 7*S 5 

1 8r#«>fcBI*6l>3©l¥ffifif#. ^©a^fii (c 
©Hj5S©ff2*i§rw:. o. 4 7) feLb^sa^JSiJU B 

KP)U5©Mfil*5 0. 4 7 JtJLt ©tS^&Ctt. M^©B 
prc&-5£¥iJ53iJU Mi*©BI*K:®Lfc*'7-Y h^*5> 
^fM®*^ Uf9?S522). MifOBI*©^- 

E PROM 5 8rttC^J*m«34T.r*ii3. cn*b©y-f 
>ffi£m-fiSBffi (R-coNn B-cowr) frffiSttfJ > 

[0 04 6]-^ B»6l/S©fMBifi*«. 0. 4 7* 

2 4) „ f—'y-i b<Dis->t l cmLtc&<7 A h^*7>-X 

*> tc&XD? A >{fi# E E P R OM 5 8 F*3tC^dt>?Mi 

sntfeo, cneo-irv^ffl^TK-rpSM (r-con 

T. B -CONT) Y -^30 icmZ. htlZ> 

[0 047] 'AiC, m^iMit^- K©Hte©#l7 

■5>x8HJt8UK:-?<,>-c, i6©7o-?t- h*#Mb£c 
*56SiHj-r^o C©it^. v ^^^>©^JflLNF(C 
SHKEVii*ffi»-rSiit>K: (^f»^S 6 3 0). 
05 ©*f- 7'S 5 1 6 imHitC^HMas 6 4 x 6 4 (C 
#ffli*;hfc&xL/TC:£©R/G t B/G**d?)-S (X 
f^S632) . 

[0 04 8] WC, OTfaUfcBI*6LS©lfffifii©ffi 
K. ii7fc*T (ffiifefe. MSfe. fife) 6LS©»«ffl. 

[0 04 9] 

[£&3] g?fefe6 0 3©l¥ffi(B=F 1 CMl^6L.3) *F 

(M7fefe^^*Te»L-5) 

[0 05 0] 

[$14] gfife6b^©f¥ffiffl=F 1 cMrte»b?) *F 

«fifem3eT6L3) 

[0 05 1 ] 

[»5] fife6L/$©Sffiffl =F 1 (ffip'ie>L?) *F 

(fiea**I6L3) 

[0 052] 

[^6] ^f>0$©ffffi<B =F,(MF*3?>G$) *F 
*F (M) 

Kl^>tl[lit5„ CCT, C8fc33 5£7!>M C»5) 

S;«:fcw^,F J (Mrte.u$) (J. 09K:^TJ:-5M:»tu 
EVfii^^i-r^MF^ (3t:ft*T) 6Ci*£«-r^>^ 
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is v 7'M^©fflrafe 0 . C Ifc 6 ] SCtc *$ Vf Z F , (Mrt 6 
L.S) H9K:jj%-rJ:5(c«KEVffl ( # ? :n F*g©tfe 

? 7TO©fit-C*^ 0 
[0 053] *fc, C^3) XJbm Cf{6] 5SK*j»4 
F (a*eK36*I6U3) . F (gfife3Dfc*T6U 
3) . F (SfeStHHTfcLS) MF (HJ£e>l/3) 

«. -en-enH7(c^ofcs^fe^tti^ sfife^a 
fife^tb#. scff >y^^>w*ifta»rtfcA* 

10 x y TOfflSS^SitS, 0 1 2 ^^T^^T • ttSc 
[0 054] Etc. C»80 SCK*»»*F (All) tt. 0 

s„ fsa. f (M) «. mfe*nj#W9©xi;T»*»^<<t 
*i^aoff< fcoaraawK &£j&>6t?*s. 

20 [0 05 5] ST. H»6L3©»«fil( C»13S# 
M) . R0ffiJfce6l/S©SHfffi. Sfife6t$©»ffi 
ffi. fife6L3©Wffifii. m^6bS©l¥ffifii3&5gLm$ 

Cft6©5-o©ff«ffl©5%©**fBa«. 0. 
4 7 fiLh*»5*t«aiI-r* (B6©Xf^S63 
6) „ fit, *Affl^*0. 4 7J£Lh©*§^&ttt > -e© 
*A<B ; Sri-SI¥ffiffi©^fetc®L/c*'7'i; h/^^>x 
fWffll*fT3 (^f-^S6 3 8) . 
[0 0 5 6] SAfflA^, 0 . 4 75fe«©tB^tC 

30 rtvl/Xtumtty *> ^S640) „ CCr\ B 

Bf. «*fa«3nyT. safest**!. aea**r. ^>^' 

^>X*fT^/cS?)©y'f >ft*SEEPROM58rt(C ; p 

*is«snr*ji3. cn6©y-r>ffl^-rii^ffi (r 

-cont. B -ccot) tm%L¥4 Zs7v. »i>30 «:Jox e. 

[0057] $?c. c©igst©jK»rtt. ycmmmm<D 
tcuxDmrnm* m 1 d c^3 ] sctsm (^6 ] 

«fct». stc. 3fe^ffi«c©^fe©jf^K:i5g^3n-r. « 

tt©}$BK:J:4a«. »S^>?B7f3O07tBJ f 

2Hi«T»6*i*:iB««:»oras©* , ^>^'o » f 3 
8©f r ^^juy-r>r*^'7-rh^'7>x^?iiE(S(iS 

B) TS «fc 5 tc Ufc©r. m^VCifi'PU < . SfcAE 

50 
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[005 8] ftic. *HifecD^^«:J:n«. > 
$y<Dmfflv (si =ON) v$ic, 2/->9t£(ca^ttr> 
x*v4 b'*5 >zMWttf » #*'*>© 

^WU (S2 =ON) fy^;^V>{cJ:5W 

tc&MM<DX b atf&imvi>&m*3:*V 4 5>z 
[005 9] 

n if y-f >KJ:^1 ©* "7 -i" h A i/^HBiE*tTl». 
A / D f*J $ )l y 4> tc <fc -5, m 2 © * 7 4 b > t 

v>xffliE^T5J:^K:ufc©T. S^RSt-*?-^ h/< 

4 b j^yx&icA E ~c$t#>t>titc £ tH^j 

mil *mMi>mm2titc7 :i JZ)it>J5<DmM<DB 

Mit^o? i*0 
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